Calcium-dependent activation of protein C by thrombin/thrombomudulin: role of negatively charged amino acids within the activation peptide of protein C.
In the absence of its cofactor thrombomodulin (TM) thrombin is only a poor activator of the anticoagulant serine protease protein C (PC). The TM-dependence of PC-activation has been restricted to a series of molecular structures of the PC molecule including high-affinity calcium binding sites and single amino acid residues. However, thrombin induced activation of a PC derivative altered in all these critical positions is markedly enhanced by TM indicating that additional structures of the PC molecule are involved in determining the TM specificity. Based on the hypothesis that such an additional regulatory element should be located near the thrombin cleavage site and should include negatively charged amino acids to ascertain calcium binding, we studied whether Glu and Asp in positions P7 and P6 relative to the thrombin cleavage site together with Asp in P3 are involved in formation of such a regulatory element. Three PC derivatives containing the neutral counterpart of the negatively charged amino acids in positions P3; P3 and P6; and P3, P6, and P7, respectively, were generated using site-directed mutagenesis. Compared to rPC-wt the initial rates of PC activation of all three mutants were increased 4.0-fold for thrombin/TM and 4.0-, 5.3-fold for activation by thrombin alone. However, compared to the PC derivative neutralized exclusively in P3, additional changes in P6 and P7 showed no increase in the thrombin activation kinetics and calcium binding properties were identical in all of the three mutants.(ABSTRACT TRUNCATED AT 250 WORDS)